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LINE SPACING 
 
Line spacings should be at least 0.06 inch to avoid closed-up or blocked-in spaces on microfilm.   
 
 
 
LINE PATTERNS 
 
Line patterns should be selected from the eight basic ones: 
 

1. Solid 
2. Dotted 
3. Long Dash 
4. Medium Dash 
5. Short Dash 
6. Dash Dot 
7. Dash Dot Dot 
8. Long Dash Short Dash 

 
 
LINE USAGE 
 

1. Centerline and column lines should extend 1/4-inch beyond a view, or further if 
necessary, for indicating dimensions.  Do not extend them into the space 
between views or continue them from one view to the next.  End column lines 
with column-line balloons (3/8 inch-diameter circles). 

 
2. In general, if an object has dimensions which are too long to be shown at the 

scale being used, the object should be broken and the dimensions indicated 
across the break.  Scattering of dimensions across the sheet should be avoided if 
at all possible. 

 
The overall dimension and string dimensions should be located sufficiently 
away from the object drawing to ensure uniformity and clarity, in addition to 
providing space for any future notations. 

 
Where several closely spaced parallel lines occur (i.e., pavements, shoulders, 
curbs, medians), the dimensions are placed between the parallel lines without 
using arrows.  Enlarged details should be used where dimensioning would be 
congested or crowded. 
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3. Leader or callout lines are usually drawn at an angle of 30E to 60E whenever 

possible, with an arrowhead at the drawing feature being annotated and no 
terminator at the note. 

 
Leader lines should start at the note with a short line (1/8-inch minimum) 
parallel to the note's base.  Leader lines are then angled before terminating at the 
appropriate feature with a line terminator.  When the note is to the right of the 
object, the leader line should start with the first word of the note.  When the 
note is to the left of the object, the leader line should start with the last word of 
the note.  Leader lines in the same area should be parallel.  Avoid leader lines 
that are: 
 

§ Horizontal or vertical 
 
§ At the same angle as cross-hatching 

 
§ At very small angles to the terminating surface 

 
§ Parallel to extension or dimension lines 

 
§ Curved 

 
§ Crossed 

 
§ Too long 

 
4. Cutting-plane lines should extend beyond the view, and end with horizontally 

bisected squares (9/16-inch) on one end and arrowhead at the other end of the 
cutting-plane line. 

 
 
LINE TERMINATIONS 
 
Line terminators should be used on dimension lines, leader lines, and cutting-plane lines.  The 
type of line terminator used depends upon the feature to be emphasized and available space.  
Line terminators can be one of the following: 
 
§ Arrowheads should be used to terminate dimension and leader lines.  If a dimension is 

required inside a space less than 3/8-inch, external dimension lines and arrowheads can 
be used.  (See Figure A1-5.) 
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VIEW NOTES 
 
View notes (also known as "local notes") show information pertaining to specific drawing 
features.  Lines within each note should be single-spaced, and notes should be separated 
vertically at least one and one half spaces.  One quarter inch should separate the note and the 
drawing border horizontally.  Notes should be left-justified. 
 
View notes should be separated horizontally by at least 1/2-inch.  Numbers should be the same 
height as the letters.  See Figure A1-11 for further detail. 
 
 
A1.16 SEALS/SIGNATURES 
 
 
Camera ready drawings, when issued for bidding, will require the stamp of a California registered 
professional engineer, his or her signature, and the date below the seal.  This is normally the 
responsibility of the discipline manager.  Revisions to drawings that have been stamped by a 
registered professional engineer must be initialed and dated below the stamp or in the revision 
block column designated for the initials by the same engineer who signed the original work.  If 
this cannot be done, another registered professional engineer can affix his seal to the drawings (or 
enter his registration number), and enter his signature and the date, noting that his seal covers 
only the specific revision.  All seals must include the license expiration date. 
 
 
A1.17 OTHER CONVENTIONS 
 
 
NORTH ORIENTATION 
 
General plans, such as maps and site plans, must always include a north arrow.  The project north 
orientation may be used to show the buildings and other structures squarely on the drawing 
sheet.  In such drawings, the relationship between true north and project north must be shown as 
on Figure A1-12. The north arrow may point in any direction within plus or minus 90 degrees of 
vertical. 
 
The same orientation should be maintained for all plans in a series of similar sheets, regardless of 
discipline.  If a plan view will not fit vertically on a drawing sheet, it can be rotated 
counterclockwise by as much as 90 degrees.  If the same orientation is not possible for certain 
plans within the set, place the note "Plan Orientation Different from Plant Layout" 1/4-inch below 
the north arrow. 



 

 

On Plan and Profile Sheets where the lowest elevation of the sewer is shown at the left side of 
each sheet, stationing is from left to right, and the sewer will be constructed from left toward the 
right, the north arrow orientation cannot follow the convention above for other sheets.  The north 
arrow must be oriented in whichever direction is dictated by the sewer layout on the page. 
 
The north arrow should be located in the upper left corner of all plans, except Plan and Profile 
sheets, where it should be near the title block in the lower right corner. 
 
 
KEY PLAN 
 
A key plan is a small scale layout of the overall site showing by cross-hatching the context of a 
drawing of a small portion of the site which otherwise might be difficult to identify.  Key plans 
should be placed in the lower right corner.  Key plans must be no larger than 4 inches square plus 
a 1-inch margin on all sides. 
 
 
SCALES 
 
The Standard Border provides a block for scale information which applies to the entire sheet.  It 
also provides a 1-inch bar to warn that a drawing may not be at its original full size scale. 
 
 
UNNECESSARY INFORMATION 
 
Do not repeat dimensions except as necessary to relate one drawing or view clearly to another 
and only if there is no other way to identify location or orientation. 
 
Do not repeat room names or numbers, door or window numbers or material identification.  
Show these on a larger scale detail or plan. 
 
Do not render elevations, show shadows, or draw all the bricks, shingles or siding.  A small area 
of texture or hatching at corners or a simple detail showing pattern and direction tells everything 
necessary.  Cross hatching need not cover an entire wall or area in plan. 
 
Do not draw interior elevations in which walls are blank. 
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Do not detail casework except for very unusual features.  Draw elevations only and call out 
dimensions when necessary. 
 
Do not use the term "By Others."  Use "By Owner" or "NIC," meaning "Not In Contract." 
 
 
GENERAL DRAWING INFORMATION 
 
Use multiple partial plans with match lines on projects where complexity demands it. 
 
Provide only the kinds of information which relates clearly to the specifications.  Designate items 
by generic names, not trade names, i.e., Gypsum Board, not Sheetrock. 
 
Call out specific details of materials such as hardwood species, aluminum finish, or gypsum only 
when they cannot be clearly identified or described in schedules and specifications. 
 
 
DRAWING CHANGES 
 
Changes made to drawings during design do not lead to any revision notations on the border.  
The drawing status block on the border is intended for formal changes made by addendum 
during the bid phase and for recording "as-built" information. 
 
A change is noted by describing it in the revision block, circling the revised area on the drawing, 
and placing the revision letter or number in a triangle inside the circled area. 
 
 
A1.18 NUMBERING SYSTEMS 
 
 
This section describes the numbering system that will be used for drawings and components of 
systems.  Components include equipment, piping, valves, motors, circuit breakers, controls, 
protective devices, instruments, alarms, wire, and all other devices necessary to make up a 
complete system which can be functionally tested and operated. 



 

 

EQUIPMENT NUMBERING 
 
The purpose of equipment numbering is to uniquely identify each piece of equipment in the 
facility.  The equipment number will consist of three elements:  process area, equipment ID, and a 
sequence number. 
 
 
01    - C    - 01 
  
                            Sequential Numbers 
 

    Equipment Identifier 
 

     Area Identifier 
 
 
First Element (Area Identifier):  The area identifier is a two digit number according to the 
numbering system explained in Section A1.4. 
 
Second Element (Equipment Identifier):  The equipment or package identifier is an alpha 
designator.  Mechanical and electrical equipment identifiers are found in Table A1-6.  
Instrumentation will be identified by ISA nomenclature. 
 
Third Element (Equipment Sequential Number):  The equipment sequential number is a two or 
three digit number used to identify specific equipment within a process area. 
 
The sequence for equipment numbers should be assigned following the direction of flow. 
 
Component Identifiers:  A fourth element can be added after the sequential number element 
when individual components of an equipment system must be numbered.  Component identifiers 
should be assigned by setting the number for the overall system as 00 and numbering the 
components as 01, 02, etc., according to the DESIGN CONSULTANT'S judgment. 
 
An equipment number for a compressor system in Area 2 would be: 
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 02    - C   - 01   - 00 
         

System unit number 
to indicate package  
unit has components. 

 
Sequential number of the first  
compressor system. 

 
Compressor  

 
Area 2. 

 
 
 
An equipment number for component 1 of the compressor system in Area 2 would be: 
 
 
02    - C   - 01   - 01 
 

Component 1 
 

Compressor System 1 
 

Compressor  
 

Area 2 
 
 
 Table A1-6 
 
 MECHANICAL AND ELECTRICAL EQUIPMENT IDENTIFIERS 
 
   ___________________________________________________________________________________ 
 

Letter Group 
Designator Description 

   ___________________________________________________________________________________ 
 
A Mixing Equipment 
AF Air Filters 
AHU Air Handling Units 
AS Acoustic Silencers 
B Boilers 



 

 

 
 Table A1-6 
 
 MECHANICAL AND ELECTRICAL EQUIPMENT IDENTIFIERS (Continued) 
 
   ___________________________________________________________________________________ 
 

Letter Group 
Designator Description 

   ___________________________________________________________________________________ 
C Compressors 
CAC Computer Room Air Conditioners 
D Dewatering Equipment 
E Engines 
F Fans, Blowers 
FCV Flow Control Valves 
G Gates 
H Heat Exchangers 
HV Manual, Check Valves 
LP Lighting Panel 
MCC Motor Control Centers 
O Conveyors 
P Pumps 
PCV Pressure Control Valves 
PP Power Panels 
T Tanks 
TCV Temperature Control Valves 
V Valves 
Y Expansion Joints 
ME Miscellaneous Equipment 

   ___________________________________________________________________________________ 

 
 
 
EQUIPMENT SCHEDULES 
 
Major pieces of equipment may be listed on schedules when the contract requires multiple units. 
 Schedules refer to locations on the drawings and in the specifications where more complete 
information is given. 
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Schedules on the drawings should list: 
 

Equipment number 
Equipment name, type, and size 
Type of service 
Drawing where shown in plan 
Specification section 

 
 
PIPE LINE NUMBERING 
 
The purpose of pipe numbering is to uniquely identify each pipe in the facility.  Each pipe 
number will consist of four elements.  The first element represents the pipe size in inches.  The 
second element identifies the fluid flowing in the pipe.  The third element represents the material 
of the pipe and type of fittings as a group. Fluid abbreviations and piping group numbers are 
listed on Standard Drawing M-1, the Piping Schedule, in Volume IV, Section A-3.  The fourth 
element represents the sequential number. 
 
10    - RSL   - (29)   - 01 
  

Sequential Number(b) 
 

Piping Material(a) 
 

Fluid Abbreviation(a,b) 
 

Piping Size(a) 
 
 
(a)  This element should be used on piping callouts on mechanical drawings. 
(b)  This element should be used on piping callouts on P&ID drawings. 
 
When the sequential number is used, the following guidelines should be followed: 
 
Process Piping 
 
§ Assign a separate number to each line. 

 
§ Assign a single number to all drains or vents from one piece of equipment. 



 

 

 
§ Assign a separate number to each drain and vent line from different pieces of similar 

equipment.  If manifolded together, assign one number to the entire manifold. 
 
§ Assign a bypass pipe the same number as the inlet and outlet headers if the bypass line 

has a single valve.  However, if the bypass line has two valves, assign a separate number 
to the pipe between valves. 

 
§ Assign a separate number to each pipe on multiple pipes between two pieces of 

equipment. 
 
§ Assign a separate number to each header. 

 
§ Assign the same number as the main piping run up to the isolation valve on a branch of 

the main run. 
 
§ Assign separate number for each significant temperature or pressure change in the line. 

 
§ Assign separate numbers for each material class. 

 
§ Assign separate numbers when a pipe changes sizes. 

 
 
VALVE NUMBERING 
 
All valves should be identified as to type and numbered according to the ISA system.  Only 
instrument air valves are excluded. 
 
For example, the first manual valve in Area 1 would be: 
 
 
01    - HV    - 01 
 

    Sequential Number 
 

    Manual Valve 
 

    Area Identifier 
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CABLE NUMBERING 
 
Power, control and signal cables shall each be assigned a unique identification number.  Power 
cable shall be identified using the following system: 
 
 
2MCC2    - 4    - A 
 

    Suffix for special cases.  "A" for 
    continuation of cable on secondary side  
    of a transformer; "X" for spare conduits. 

 
    Circuit at MCC associated with the cable 

 
    Condensed version of associated MCC 

equipment number (02-MCC-2) 
 
Control and signal cable shall be identified using the following system: 
 
 
  3    - S    - 2 
 

    Sequential number 
 

    Type of Cable - "C" for control cable; "S" 
    for signal cable 

 
    Identifier of area where the controlled 

equipment or sensing element is located 
 
 
INSTRUMENT AND LOOP NUMBERING 
 
Each instrument should be designated by an alphanumeric number consisting of area location, 
functional identification letters and a loop number.  The following guidelines should be followed 
in numbering instruments and loops. 
 
§ Identification of an instrument should be according to its function.  For example, a 

differential-pressure recorder used for flow measurement should be functionally 
identified as "FR"; a pressure indicator and a pressure-actuated switch connected to the 
output of a pneumatic level transmitter should be functionally identified as "LI" and "LS", 
respectively. 



 

 

 
§ The first letter of the functional identification should be selected according to the 

measured or initiating variable, not the manipulated variable.  For example, a control 
valve which varies flow in response to a level controller should be functionally identified 
as "LCV" not "FCV". 

 
§ The succeeding letters of the functional identifiers should designate one or more readout 

or passive functions and/or output functions.  A modifying-letter may be in addition to 
one or more succeeding letters.  Modifying-letters may modify either a first letter or 
succeeding letters.  For example, "TDAL" contains two modifiers; the "D" changes the 
measured variable "T" into a new variable, "temperature differential."  The letter "L" 
restricts the readout function "A" to represent a low alarm only. 

 
§ The sequence of the functional identifier begins with one letter which designates the 

measured or initiating variable.  Readout or passive letters may follow in any order with 
output functional letters following these in sequence except that output letter "C" 
(control) precedes output letter "V" (valve), i.e., "PCV", a pressure control valve.  When 
modifying-letters are used, they should be interposed so that they immediately follow the 
letters they modify. 

 
§ A multiple function device should be symbolized by showing a bubble for each measured 

variable, output, and function.  For example, a temperature controller with an integral 
switch is symbolized by two tangent bubbles - one functionally identified as "TC" and the 
other as "TSH".  The instrument is functionally identified as "TC/TSH" in the 
specifications. 

 
§ The number of functional letters used for any one instrument must not exceed four. The 

number of functional letters should be kept to a minimum by arranging the functional 
letters into subgroups or by omitting the "I" (indicate) if an instrument both indicates and 
records the same measured variable.  All letters in the functional identifiers must be upper 
case. 

 
§ Each instrument loop must have a unique number which is not assigned to any other 

loop at the facility.  Each instrument in a loop must have the same loop number. 
 
§ An instrument common to two or more loops must carry the identification of the loop 

which is considered predominant. 
 
§ Loop numbering shall be serial, using a single sequence of numbers regardless of the loop 

function.  A leading digit shall incorporate the area number with which the loop is 
associated. For example, loops in area 4 would be numbered: 

 
TIC - 4001 
FRC - 4002 
LIC -  4003 
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§ If a loop has more than one instrument with the same function, a suffix shall be appended 

to the loop number according to the following: 
 

(1) Use only an upper case letter 
(2) Alternate letters and numbers for further loop subdivisions 

 
For example, the primary elements for a multipoint temperature recorder would be: 

 
TE - 25A 
TE - 25B 
TE - 25C 

 
§ Instrument accessories such as purge meters, air sets, and seal pots that are not explicitly 

shown on a drawing, but which need a designation for other purposes should be tagged 
according to their function using the same loop identification as the instruments they 
directly serve.  For example, an orifice flange union associated with orifice plate "FE-7" 
should be tagged "FX-7".  A thermowell used with thermometer "TI-9" would be "TW-
9." 

 
 
DRAWING NUMBERING 
 
Drawings are numbered to identify the area covered, the discipline involved, and the sheet 
number.  Detail sheets are numbered as indicated in paragraph A1.19.   
 
Use the following system to assign sheet numbers: 
 

Sheet No. Series  Subject 
 

100   Plans 
200   Sections 
300   Elevations 
400                         Details 
500   Schedules 



 

 

An example is: 
 
 
15    - M    - 100 
 

Sheet 100 of the Mechanical Drawings 
(Plans) 

 
    Mechanical Discipline Drawing 

 
    Area 15 

                  
Typical standard detail sheets are identified by discipline and sheet.  For example: 
 
 
 T    - M1 
 

    Mechanical standards, Sheet 1 
 

    Typical standard details 
 
Discipline designators are shown in Table A1-7. 
 
 Table A1-7 
 
 DISCIPLINE DESIGNATORS 
 
 

Discipline     Prefix 
 

General     G 
Demolition     D 
Civil      C 
Landscape     L 
Architectural    A 
Structural     S 
Mechanical     M 
HVAC                 H 
Electrical     E 
Instrumentation    I 
Typical Standard Details   T 
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A1.19 SEQUENCE OF DRAWINGS 
 
Drawings are arranged in the volume of contract drawings according to the following: 
 

General Drawings 
 

Title Sheet 
List of Drawings 
Overall Site Plan 
General and Project Notes 
Fluid Abbreviations 
Standard Abbreviations 
Symbols 
Traffic Control Notes and Index 
Design Criteria 
Flow Diagram 
Hydraulic Profile 
 

After the General Drawings, drawings shall be sequenced first by area, second by discipline 
within the area, and third by sheet sequence within the discipline.  Subjects within the disciplines 
shall be arranged according to the following: 
 

Demolition Drawings 
 

Civil Drawings 
 
Civil Plans, Plans and Profiles 
Civil Details 

 
Irrigation and Landscaping Drawings 

 
Irrigation Plans 
Irrigation Details 

 
Landscaping Plans 
Landscaping Details 



 

 

Architectural Drawings 
 

Architectural Plans, Sections and Elevations 
Architectural Details 
Architectural Schedules 

 
Structural Drawings 

 
Structural Plans and Sections 
Structural Details 

 
Mechanical Drawings 

 
Mechanical Plans and Sections 
Mechanical Details 
Equipment Schedules 

 
HVAC Drawings 

 
HVAC Schematics 
HVAC Plans and Sections 
HVAC Details 
HVAC Schedules 

 
Electrical Drawings 

 
Electrical Plans 
Electrical Details 
Electrical Schedules 
Electrical Diagrams 

 
Instrumentation Drawings 

 
Piping and Instrumentation Diagrams 
DCS Interface Diagrams 
Panel Drawings 

 
The standard details should be arranged at the end of the drawing package, according to the 
following: 
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Typical Standard Details      Drawing Nos. 
 
Standard Civil Details     T-C1, T-C2, etc. 
Standard Architectural Details    T-A1, T-A2, etc. 
Standard Structural Details    T-S1, T-S2, etc. 
Standard Mechanical Details    T-M1, T-M2, etc. 
Standard HVAC Details     T-H1, T-H2, etc. 
Standard Electrical Details    T-E1, T-E2, etc. 
Standard Instrumentation Details    T-I1, T-I2, etc. 
 
 
A1.20 MICROFILM REPRODUCTION 
 
All drawings must be capable of producing acceptable prints when enlarged from 35mm 
microfilm records.  Special attention must be given to avoid the following problems that cause 
poor microfilm quality:  
 
§ Inconsistent line weight and density 
§ Lettering that is fuzzy or too small 
§ Incomplete erasures from changes 
§ Smudges, dirt, stains, wrinkles and creases resulting from careless handling 
§ Insufficient space between lines and letters 
§ Overdrafting, such as excessive cross hatching and shading 
§ Drawings made to excessively small scales 

 
 
A1.21 DISCIPLINE SPECIFICS 
 
This section elaborates on the content of the drawings produced by the various disciplines. 
 
COVER SHEET 
 
The standard cover sheet for volumes of CWP drawings is shown in Volume IV, Section A3.  
The DESIGN CONSULTANT will place the Vicinity and Location Maps on the cover sheet. 
 
GENERAL DRAWINGS 
 
General drawings present information which relates to the overall project, not to any single 
discipline.  They are numbered in sequence. 



 

 

Overall Site Plan 
 
This drawing, numbered G-1 in every project, shows the entire project site.  If the project site is 
too large to be shown with the necessary level of detail, the Overall Site Plan can be used as a 
Key Map. 
 
§ All individual structures or process units must be identified.  If the scale is small enough 

to prevent adequate size lettering, a structure or process numbering index should be 
utilized. 

§ The grid system must be shown on this plan along with the basis of bearing and any 
adjustment to plant north. 

§ The bench mark reference is also shown on this plan. 
§ The boundary of the property is shown with bearings and distances or coordinates. 

 
 
Figure A1-13 is an example of an Overall Site Plan. 
 
General and Project Notes 
 
This sheet presents information to the contractor on the Standard Specifications for Public Works 
Construction, the Standard Drawings, and other requirements.  It is designated as Sheet G-2 in 
every project. 
 
Fluid Abbreviations 
 
This sheet gives the contractor the abbreviations to be used for fluids on the drawings.  It is Sheet 
G-3 in every contract where fluids are abbreviated. 
 
Standard Abbreviations 
 
These sheets list all the other abbreviations used on the drawings.  The Standard Abbreviations 
sheets are numbered G-4 through G-7 (and higher if more drawings are used). 
 
Symbols 
 
The symbols sheets show all the symbols used on the drawings.  The symbols sheets are 
numbered R-1 through R-7 (and higher if more are used). 
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Traffic Control Notes and Index 
 
This sheet, always numbered T-1 in contracts where it is used, lists Contractor requirements for 
general control of traffic at the site and indexes any plan sheets used to define specific traffic 
controls.  Additional traffic control plans are numbered T-2, etc. 
 
List of Drawings 
 
The sheet index must contain the Designer=s drawing number, the corresponding drawing title, 
and the corresponding D-Sheet number for each drawing in the project package.  The List of 
Drawing sheets is numbered LD-1, LD-2, etc. 
 
Design Criteria 
 
This sheet lists the unit process design criteria for the project.  The criteria for a treatment facility 
may cover an entire sheet or more.  Figure A1-14 is an example.  Design Criteria sheets are 
numbered DC-1, DC-2, etc. 
 
Flow Diagram 
 
This schematic drawing shows where the liquids flow, and how the treatment equipment is 
arranged.  Symbols are used exclusively.  Major mechanical equipment is shown and labeled; 
major valves and instruments are shown but are not labeled.  Flow diagrams are used for 
treatment facilities.  Flow Diagram sheets are numbered FD-1, FD-2, etc. 
 
Hydraulic Profile 
 
Hydraulic profiles show water level elevation throughout the treatment process from plant 
influent to effluent.  Levels at peak and average flow rates should be depicted.  Inverts and soffits 
of hydraulic elements and weir crest elevations shall be called out and depicted accurately, and 
widths and lengths shall be called out below each profile.  Add notes to clarify how many 
influent screens and tanks of each process are out of service for each profile condition shown.  
Add notes, similar to the profile elevation call outs, below each process unit to indicate the 
applicable process unit flow rates for each of the profiles.  Submit detailed hydraulic profile 
calculations to MWWD for the record.  Hydraulic profiles are numbered HP-1, HP-2, etc. 
 
Piping Schedule 
 
The Piping Schedule, Sheet M-1 in all contracts where it is used, relates piping materials and 
fittings to piping material codes. 



 

 

CIVIL DRAWINGS 
 
Civil drawings are classified as follows: 
 
Site Plan 
 
Guidelines were discussed earlier in this section. 
 
Horizontal Control and Paving Plans 
 
Each sheet may have a key index at the lower right corner with hatching to indicate the plan 
location on the site.  The following should be shown on these drawings: 
 
§ The grid system with the grid reference at the perimeter. 
§ All existing structures/improvements with easy-to-identify join lines at the interface.  

New improvements should be shown solid to stand apart from the existing which are to 
be shown dashed or screened. 

§ Coordinates of structures, roads and all surface features.  Two coordinates are necessary 
to locate each structure. 

§ The various types of paving clearly distinguishable to separate one from the other. 
§ Centerlines of point intersection (PI), curve data, road dimensions, etc., in sufficient 

quantity to locate all improvements without the need for calculations. 
§ Cross referencing of sections and details associated with the paving. 
§ Catch basins, manhole, and other utility structures. 
§ Parking and striping with dimensions or coordinates. 

 
Refer to Figure A1-15 for an example. 
 
Grading and Drainage Plans 
 
Each drawing may have a key index at the lower right corner with hatching to indicate the plan 
location on the site.  The following should appear on these drawings: 
 
§ The grid system with the grid reference at the perimeter. 
§ Existing structures, contours and elevations shown screened or dashed. 
§ The new contour lines and elevations of the new improvements shown solid to stand out 

and be legible. 
§ Control points needed in addition to those of structures and pavement, shown with 

dimensions or coordinates. 
§ Flow lines and ridges. 
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§ Labeled transitions. 
§ Cross referencing to sections  or details associated with the grading. 

 
Figure A1-16 is an example of a grading plan. 
 
Yard Piping Plans 
 
Each drawing may have a key index in the lower right corner with hatching to indicate the plan 
location on the site.  The following appear on these drawings: 
 
§ The grid system with the grid reference at the perimeter 

 
§ Existing piping and structures dashed or screened 

 
§ New improvements with solid lines 

 
§ New piping showing coordinates, size, material and fluid to be conveyed 

 
§ Cross referencing to profiles, sections and details associated with yard piping 

 
§ Any temporary piping needed to maintain plant operations during construction 

 
§ Any work by others which affects the yard piping 

 
§ Invert elevations on gravity lines six-inches and smaller which do not have a profile 

 
Figure A1-17 is an example. 
 
Section Drawings 
 
Section drawings include the following: 
 
§ Screened horizontal and vertical guide lines at 100-feet and 10-foot intervals, respectively 
§ Existing ground lines and structures 
§ New grade lines and structures 
§ Depth of existing soil removal and reworking (to provide structural fill for new 

improvements) 
§ Extent and thickness of special materials such as select fill and gravel 



 

 

 
§ Subsurface drains (if required) 
 
§ Space limitations and other unusual constraints 

 
Profile Drawings 
 
Profile drawings include the following: 
 
§ A profile number for each profile 

 
§ Existing ground lines 

 
§ New grade lines 

 
§ New pipe invert and soffit and appurtenances such as meters, manholes, coupling, valves, 

etc 
 
§ Stations along horizontal distances to all pipe angle points, pipe appurtenances, inlets, 

outlets, and any other items necessary for fabrication and installation 
 
§ All pipe crossings 

 
§ All slopes 

 
§ Bedding conditions and pipe class or strength 

 
§ For storm drain, Q and hydraulic grade for each reach 

 
§ Concrete encasements where needed 

 
§ Casing where needed and casing data 

 
§ Special pipe supports where needed 

 
Detail Drawings 
 
These drawings are used as needed to clearly show the design details. 
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Demolition Plans 
 
These drawings may have a key index at the lower right hand corner with hatching to indicate the 
plan location on the site.  Demolition drawings show the following: 
 
§ The grid system with the grid reference at the perimeter 
§ Existing conditions 
§ Items requiring removal with circled numbers keyed to the notes 
§ Large areas or structures requiring removal with hatched lines for ease of identification 
§ Items to be protected with squared numbers keyed to the notes 
§ Off-Site Plan and Profile Drawings 

 
 
 
Off-Site Plan and Profile Drawings 
 
These drawings apply to pipelines within the public right-of-way and outside a treatment plant 
site.  Plan and Profile sheets should adhere to the following guidelines: 
 

1.  The drawings should consist of two parts, the top part, a profile; and the bottom 
part, a construction plan with the pipe line superimposed on it. 

 
2.  The vertical and horizontal reference lines for the profile should be selected to 

minimize distortions and maximize clarity.  Reference lines should be screened or 
of light weight so as not to interfere with the information to be communicated. 

 
3.  The profile must show the existing ground line over the pipe line, a finished grade 

if the grade is to change, the invert of the pipe, the soffit of the pipe, all lines 
crossing the new pipe line and special conditions such as concrete encasement or 
steel casing for boring. 

 
4.  In addition, the profile shows manholes, cleanouts and other appurtenant items.  

Also, the class of pipe, class of bedding and the length of the pipe between 
manholes are shown. 

 
5.  Station lines must be shown at manholes, grade breaks and horizontal bends with 

invert elevations and slopes between them. 



 

 

 
6.  The plan must show existing contours, existing improvements dashed or screened 

so as to stand apart from the new improvements which are solid lines.  Plans 
should show stations for the manholes, angle points and other appurtenances to 
correspond with the profile stationing. 

 
7.  The plan must show permanent easements and temporary construction easements 

which are required. 
 

8.  The plan must show referencing to details shown on other sheets or on the same 
sheet where room allows. 

 
9.  In addition to stationing, the plan must show coordinates to allow location from 

survey monuments. 
 

10. The plan should also show special conditions to alert the contractor for construction 
requirements, which may be out of the ordinary. 

 
Figure A1-18 is an example Plan and Profile Sheet. 
 
 
LANDSCAPING/IRRIGATION 
 
The consultant should use the symbology from the City of San Diego and Regional Standard 
Drawings. 
 
 
ARCHITECTURAL DRAWINGS 
 
Architectural drawings are classified as follows: 
 
Floor Plans 
 
Floor plan drawings show key plan, exterior overall dimensions, door and window opening 
dimensions and symbols, louver opening dimensions and symbols, interior partition dimensions 
and thickness, room titles, interior elevations, stairs, cabinet and counter layouts, depressed slab 
areas, duct shafts, pipe spaces, fire hose and extinguisher cabinets, soundproof and fire rated 
partitions, skylights, seismic separation joints (interior and exterior), and movable partitions. 
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Exterior Elevations 
 
These drawings show datum, floor lines, dimensions and elevations, openings (windows, doors, 
entrances and louvers), parapets (solid and piperail), copings and gravel stops, leaders and heads, 
seismic separation joints, wall material and finish. 
 
Roof Plans 
 
These drawings show canopies, overhangs, parapets, railings and curbs, copings, seismic joints, 
skylights, roof ventilators, flashing, roofing, high and low points, crickets and valleys, drains, 
overflow scuppers, gutters, leaders and heads, and splash blocks. 
 
Cross Sections - Longitudinal and Transverse 
 
These drawings show datum, floor lines, dimensions and elevations, framing (floor, beams, 
exterior wall, roof), ceilings, and room partitions. 
 
Interior Elevation Drawings 
 
These drawings show ceiling heights, building material designation, and special equipment. 
Reflected Ceiling Plans 
 
These drawings show lighting, ceiling pattern, T-bar grids, HVAC diffuser locations, ceiling 
access, skylights, and soffits. 
 
 
STRUCTURAL DRAWINGS 
 
Structural drawings are classified as follows: 
 
Foundation and Floor Plans 
 
These drawings show the basin or building foundation and first floor plan.  The following 
guidelines apply to these drawings: 
 
§ All dimensions required by the contractor to build the structures must be shown.  This 

includes clearance between walls, thicknesses of all members, slopes, locations of floor 
drains and elevations.  Structural plans should show two coordinates to identify locations. 



 

 

 
§ When architectural drawings are provided, door, window and louver openings should be 

shown; however, locations need not be given on structural drawings if shown on 
architectural drawings. 

 
§ All construction, contraction and expansion joints must be shown and located on the 

plan.  These joints should be referenced to the typical standard details showing the 
different types of joints. 

 
Top and Walkway Plans 
 
The following should be shown on these drawings: 
 
§ All openings on the deck, covers, ladders and railings must be shown and located on the 

plan. 
§ All construction, contraction and expansion joints must be shown, located and referenced 

to the appropriate standard details. 
 
Roof Framing Plans 
 
The following are guidelines for these drawings: 
 
§ All framing members must be shown and dimensioned clearly on the roof plan.  Size and 

spacing must be shown. 
§ All construction and expansion joints must be shown, located and referenced to the 

appropriate standard details. 
§ Roof openings, equipment supports, framing around openings, railings, and roof slopes 

must be shown and located on plans. 
 
Cross Sections and Details 
 

The following guidelines apply to these drawings: 
 
§ It is critical that all cross sections required to enable the contractor to understand and 

build the structure be shown.  These drawings show elevations of all slabs and levels, 
clearance between walls, openings, pipes through walls, thickness and size of all 
members, and construction and expansion joints. 

 
§ Partial sections and details show areas that require special attention. 
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§ Rebar sizes and spacing, lap locations, termination points and special reinforcement 

should be shown on all reinforced concrete and masonry structure sections. 
 
§ Size and spacing of all wood or steel framing members should appear. 

 
§ Connection details should include member size, weld type and size, bolt diameter and 

numbers, and anchor bolt size and embeddment depth. 
 
General 
 
The following items need to be addressed on the structural drawings: 
 
Stairways:  All stairways (concrete, steel, aluminum, etc.) must be detailed except when 
Architectural Drawings detail the stairways.  Details must include number and size of treads 
between landings, size of stringers, beams, and column required. 
 
Grating:  A general grating detail must be included in the structural standard details.  Grating type, 
depth and any additional supports required must be shown on the appropriate drawing. 
 
Stop Gates:  Aluminum and fiberglass hand operated stop gates must be shown on the 
appropriate drawing.  The gate number, size and thickness must be given. 
 
Handrailings:  Railings, guardrails and handrailings should be shown.  Notes should call out the 
material and type required. 
Access Hatches:  Size, material and type (single or double leaf) of all access hatches should be 
shown.  If special hatches are required, detail them also. 
 
Finished Grades:  In all structural sections finished grade lines must be shown where they occur.  
Unlabeled approximate elevations are appropriate. 
 
Ladders:  Ladders should be shown with notes for the required material. 
 
References:  Every standard structural detail used on the project must have a reference 
somewhere on the structural drawings. 



 

 

MECHANICAL DRAWINGS 
 
 
Mechanical drawings are classified as follows: 
 
 
Area Drawings 
Area drawings show all the equipment both inside and outside the plant structures.  Area 
drawings also show the routing and location of piping systems to ensure clearances between all 
components.  Develop area drawings using the following guidelines: 
 

1. System component identification will be in accordance with Subsection A1.18 of this 
manual.  Piping callouts will include size, fluid, and piping material. 

 
2. All process piping must be shown. 

 
3. Existing piping and future piping and equipment shown on the drawing should be 

illustrated according to the line patterns on Figure A1-3. 
 

4. Insulation is shown on short sections and the class noted within the insulation 
outline. 

 
5. Valve or in-line components must be symbolized to scale.  Motor and air actuators 

will be outlined to show clearances and orientation.  Figure A1-19 is an example of a 
portion of an Area Drawing. 

 
6. Terminal dimensions will not be shown at the connection of piping to vendor 

furnished equipment. 
7. Pipe supports and instrumentation taps are shown and identified but not 

dimensioned. 
 

8. High and low point vents and drains should be noted if no system isometric is 
provided. 

 
9. A key plan may be placed at the lower right hand corner of each drawing to indicate 

how the plant is divided into areas and by cross-hatching shows the particular area 
that the drawing covers.  Each drawing adjoining another area will have a match line 
and the number of the adjacent drawing.  Any piping continuing from one area to 
another will be identified at this line. 
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10. Plan views must be drawn for each main floor level. When required, partial plans may 

be used.  One longitudinal and one transverse section along with additional partial 
sections are generally all that are required. 

 
11. In addition, the following should be shown on area drawings: 

 
§ Column centerlines, outlines and designations 
§ General outlines of building exterior walls 
§ Doors, hatchways, elevators, stairs, platforms, and ladders 
§ Piping and ductwork 
§ Centerlines of rails and outline of cranes and monorails necessary to show 

clearances and hook limits 
§ Outlines of all equipment in adequate detail to indicate clearance and space 

requirements 
 
 
Utility Drawings 
 
Utility drawings (HVAC, Plumbing, and Fire Protection) can be drawn on screened area 
drawings. 
 
 
Isometric Drawings 
 
Isometric drawings provide clarity to piping layouts.  They are helpful when a pipe stress analysis 
is required. 
 
 
System Flow Diagrams 
 
System flow diagrams are schematic drawings which show operational relationships between 
various components and define the design variables for the major modes of operation. 
 
 
Equipment Schedule 
 
The equipment schedule shows all the major equipment categorized using the abbreviations 
shown in Table A1-6. 



 

 

Piping Schedule 
 
The piping schedule includes the following information regarding piping and fittings: 
 
§ Materials 
§ Pressure ratings 
§ Types of Joints 
§ Fittings  
§ Testing requirements 

 
The standard layout for the piping schedule is Standard Drawing M-1 in Volume IV, Section A3. 
 
Standard Details 
 
Each discipline should arrange its standard details on drawings similar to Figure A1-20 which is 
an example of how the Mechanical discipline sheet should look. 
 
 
ELECTRICAL DRAWINGS 
 
Electrical drawings are classified as follows: 
 
Site/Plot Plan 
 
These drawings incorporate the following: 
 

1. Arrangement of structures and roadways 
 

2. Underground distribution system including location of pullboxes, manholes, ducts 
 

3. Location of switchgear, motor control centers, power panels, main control board, and 
major local control panels 

 
4. Street lighting 

 
5. Area/parking lighting.  Note that street and area/parking lighting plans are to be drawn 

on separate sheets to avoid confusion with power and control plans. 
 

6. Location of power service, utility substation and in-plant substations 
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7. Key plan and orientation arrow 

 
8. Drawing references for each structure 

 
Power Block Diagram 
 
This drawing is required for large and complex projects, and must present the following: 
 
§ Interconnections of major electrical equipment such as revenue metering section, main 

circuit breaker or main disconnect switch, switching centers, substations and distribution 
transformers, motor control centers, emergency generators and power panels 

 
§ Identification of all major electrical equipment 

 
§ Identification of all power cables and conduits 

 
§ Sizes of all major electrical components and loads 

 
Single Line Diagrams 
 
These drawings show distribution of power to 4160V and 480V loads.  These drawings 
incorporate the following: 
 

1. Power service and revenue meter connections 
 

2. Main circuit breakers or fused disconnect switches for the main power entrance, 
power distribution, and motor control centers 

 
3. Motor loads complete with corresponding horsepower sizes, branch circuit breaker or 

fused disconnect switches, motor starters, branch circuit conductors, miscellaneous 
devices and components such as local disconnecting means, speed controllers, power 
factor correcting capacitors, etc. 

 
4. Miscellaneous electrical loads complete with corresponding circuit breakers, starters, 

contactors, disconnects, etc. 
 

5. Single line diagrams for panel or motor control centers must show: 
 

§ Total Connected Loads including existing, proposed and future loads. 
 
§ Approximate Maximum Demand 



 

 

 
§ Future Additional Loads 
 
§ Bus Ampacities 
 
§ Bus Bracing 
 
§ Circuit Numbers 

 
6. Identification of all panels, motor control centers, feeders, subfeeders, branch circuit 

conductors and all loads 
 

7. Substation transformers complete with all protective equipment such as circuit 
breakers, disconnect switches, surge arresters, grounding resistors, protective relays, 
etc. 

 
8. Electrical interlocks 

 
9. All instrumentation 

 
Schematic Diagrams 
 
These diagrams show the following: 
 

1. Control scheme for each electrical load 
 

2. Interlocks between equipment controls 
 

3. Locations of control components 
 

4. Connections of electrical protective devices 
 

5. Wire termination interphase points 
 
6. Control power sources 
 
7. Identification of all components 

 
Electrical Equipment Elevations 
 
These drawings incorporate the following: 
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1. Physical dimensions of electrical equipment enclosures 

 
 

2. Arrangements of compartments 
 

3. Preferred locations of buses 
 

4. Individual compartment identifications and circuit numbers 
 

5. Control panel arrangements 
 
6. Empty compartments 
 
7. Pull and transition sections 
 
8. Types of enclosures 

 
9. Miscellaneous features such as lights, receptacles, space heaters and exhaust fans 

inside enclosures 
 
Power and Control Plans 
 
These drawings show the following: 
 

1. Physical locations of electrical loads 
 

2. Identification of power and control conduit runs 
 

3. Special routing of conduits 
 

4. Signal conduit runs 
 

5. Components such as disconnect switches, lockout-stop, manual switches, pressure 
switches, solenoids, level switches, temperature switches, miscellaneous instruments, 
special control devices, etc. 

 
Lighting Plans 
 
These drawings show the following: 
 

1. Physical locations of all lighting fixtures 



 

 

 
2. Locations and identification of lighting control switches 

 
3. Power conduit homeruns 

 
4. Fixture identifications and number 

 
5. Location of lighting power panels 

 
6. Lighting fixture circuit numbers 

 
7. Mounting heights of fixtures 

 
8. Special junction or splice boxes 

 
Receptacle Plans 
 
These drawings show: 
 

1. Physical locations of all receptacles 
 

2. Power conduit homeruns 
 

3. Locations of receptacle power panels 
 

4. Receptacle circuit numbers 
 

5. Special types of receptacles 
 

6. All other details necessary to convey the intent of the design to the electrical 
contractor 

 
INSTRUMENTATION 
 
Instrumentation drawings are classified as follows: 
 
Process Control Diagrams 
 
These diagrams describe the monitoring and control loops identified on the P&IDs discussed 
later. 
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Logic Diagrams 
 
Logic diagrams must be developed for complex circuits in control panels to be provided by the 
instrumentation contractor. 
 
Panel Layout Drawings 
 
Panel layout drawings depict faceplate arrangement, legends, switch details and installation 
details.  Semigraphics, when part of a panel, are normally detailed on a separate drawing. 
 
Loop Interconnection Drawings 
 
Loop Interconnection Drawings must be prepared for those projects where it is necessary to 
interface with existing control equipment.  They will conform to ISA 5.4 expansion formats. 
 
Instrument Installation Details 
 
Instrument Installation Details show the installation of instruments in a diagrammatic fashion and 
list the quantity and quality of materials required. 
 
Piping and Instrumentation Diagrams (P&ID) 
 
P&IDs show major processes and related systems at the facility, including mechanical and 
electrical equipment, instrumentation, piping, valves, and control wiring in symbolic format.  
Although P&IDs are discussed only under Instrumentation Drawings to avoid duplication, they 
result from coordinated input from several disciplines. 
 
Layout: 
 
§ Each drawing should feature only one system.  Components of other systems can be 

shown if necessary for clarification but screening should be used to differentiate the 
secondary components from the primary system. 

 
§ The P&ID layout should be based purely on the schematic, not the facility layout.  

Processes should be arranged so that the main flow is from left to right and clockwise on 
the sheet. 



 

 

 
§ All process pipelines and valves are to be shown, regardless of type or size.  Electrical, 

pneumatic, or other power supplies to instruments are not shown unless necessary for an 
understanding of the instrument.  Instrument air valves are not shown. 

 
§ Sheets should be arranged to amply separate groups of equipment for showing 

interconnecting piping and valves and instrumentation. 
 
Symbology: 
 
§ Symbols and abbreviations should be as discussed in Section A1.2. 

 
§ Symbols may be drawn with any orientation. 

 
§ Directional arrowheads must be used to clarify directions of flow and control signals.  

Gravity and 2-way flow must be noted.  The direction of flow must be shown for 3-way 
valves where hookup depends on flow direction. 

 
§ The sequence in which the instruments are connected should be based on functional logic 

or information flow, not the signal connection sequence. 
 
Equipment Identification: 
 
§ All valves and other electrical and mechanical equipment will be identified in accordance 

with Section A1-18.  Titles and numbers must match all schedules.  Pipelines must be 
identified by fluid and sequential numbers. 

 
§ Instrumentation will be identified by the functional identifiers and loop numbers 

discussed earlier.  Instrument Society of America (ISA) standards should be followed for 
type, quantity, and location of instruments. 

 
§ Equipment identifiers are always oriented horizontally. 

 
§ If a given control loop has more than one instrument with the same function, a suffix 

should be appended to the loop number, such as FV-2A, FV-2B, FV-2C. 
 
§ The primary elements for a multipoint temperature recorder should be identified TE-25-1, 

TE-25-2, TE-25-3, etc. 
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§ Equipment in subdivisions of loops should be assigned alternating suffix letter0s or 

numbers. 
 
§ An instrument which performs two or more functions is designated by all its functions.  

For example, flow recorder "FR 2" which has a pressure pen "PR 4" is designated "FR 
2/PR 4."  However, a common annunciator window for high and low temperature alarms 
is designated "TAHL 21" because distinctly different devices are not present. 

 
 
Equipment Data: 
 
§ Equipment data will appear on the P&ID directly below the referenced equipment. 

 
Line Conventions: 
 
§ Instrumentation signal lines may enter or leave an instrument symbol at any angle. 

 
§ Pipe segments of primary and secondary importance are differentiated by line weight. 

 
§ Pipe segments of equal importance which cross are broken according to the general rule 

that horizontal lines break and vertical lines do not.  When pipe segments are not of equal 
importance, the lesser important one breaks at the crossing, regardless of direction. 

 
§ All dashed signal lines break whenever they cross other non-associated signal lines.  

Associated signal lines are joined by a solid dot. 
 
 




